VI . 2. 3B OPERATI ONAL FORECAST SYSTEM FORECAST GENERATI ON USI NG
PROGRAM FCST

| nt r oducti on

The Operational Forecast Program (FCST) is the programused to
generate the river forecasts.

FCST uses the paranetric data defined using progranms PPINIT and
FCINIT and the data that has been entered into the Preprocessor Data
Base (PPDB) to performthe conmputati ons necessary to produce act ual

f orecast gui dance products.

The follow ng Functions are contained in FCST:
0 Preprocessing Functions:

- MAP - computes nean areal precipitation from point
precipitation observati ons and MDR data

- FMAP - generates future MAP tinme series from user supplied
i nput

- MAPX - conputes nean areal precipitation from gridded
estimates of precipitation

- MAPE - conputes nean areal potential evaporation from point
nmet eor ol ogi cal data

- MAT - conputes mean areal tenperature from point max/mn and
i nst ant aneous tenperature observations, plus point
forecasts of max/mn tenperature

- RRS - generates river, reservoir and snow data tinme series
from avail abl e observati ons

0 Forecast Conponent Execution (FCEXEC) Function uses time series
produced by the preprocessors and the Operations Table
definition for each Segnent to produce river forecasts.

0 Extended Streanfl ow Prediction (ESP) Function which uses the
current conditions plus historical data to represent possible
future input sequences in order to generate probabilistic
ext ended outl| ooks (see Section VI.2.5 for nore details).

o Flash Flood Guidance (FFG Function cal cul ates and stores
rainfall-runoff curves based on current soil noisture conditions
whi ch are used external to compute flash flood gui dance and to
supply current conditions to event nodels and |ocal fl ood
war ni ng syst ens.

o Uility Functions that generate various operational summary
di spl ays and are used to protect and free carryover dates.
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The Hydrol ogi ¢ Conmand Language (HCL) is the interface to the FCST
program Functions. All run-time input to program FCST is entered
t hr ough HCL.

Chapter VI.5 describes the FCST program It contains a description
of HCL, the HCL syntax rules and conmands, exanples of HCL input to
FCST and a description of each Function and the options avail abl e.

The remai nder of this Chapter contains sonme general guidelines for

using FCST. Guidelines that are specific to a particular Function
are described for each Function in Section M .5. 3C

HCL Gui del i nes

Section VI.5.2A contains a general description of HCL including its
pur pose, term nol ogy used and i nformati on about the HCL files.

Section VI.5.2B gives the syntax rules to foll ow when using HCL.
Section VI.5.2C describes each of the conmands avail abl e.
This followi ng are sonme general reconmendations about the use of HCL

0 Gobal defaults (i.e., values that apply to all users) are
specified for all HCL Techni ques. The global defaults are given
under each Technique in Section MI.5.3D. |In many cases the
gl obal default is to not use a specific option or display, thus
the user must explicitly specify those options to be used. HCL
allows | ocal defaults to be set that are specific to each user.
It is recomended that the user assign |ocal defaults for each
Techni que where the | ocal default should be different than the
gl obal value. Local defaults can be overridden at run-tine.

The run-tine hierarchy for Technique val ues is:

1. use any values explicitly specified at run-tine

2. use local defaults if defined

3. use global defaults
Local defaults are set with the SETLDFLT conmand described in
Section VI.5.2C. A user can go back to using the gl obal default
by using the DELLDFLT command to delete | ocal defaults.

0 The user is responsible for all changes to local defaults and

HCL paraneters. The COFS system nanager will reset the gl oba
default for the daylight savings time switch (Techni que NOUTDS),
but will not reset a local default for this Technique. Thus, it

is reconmmended that a | ocal default not be set for the NOUTDS
Techni que unl ess absolutely necessary.

The user is responsible for keeping the default input time zone

code up to date. This paraneter is specified when the files are
initially created (see Section VI.2.2A) and can be changed with

t he SETUPARM command descri bed in Section VI.5.2C
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o The HCL input to the FCST programcan be greatly reduced through
the use of local defaults and especially through the use of HCL
procedures. Wiile it is recomended that |ocal defaults be set
early in the inplenmentation process, it is also recommended that
the user attains a reasonable famliarity with the capabilities
of the FCST program and how it is to be used before defining HCL
procedures. Also, start with sinple HCL procedures before
defining nore involved ones. HCL procedures are defined using
t he DEFI NEL conmand described in Section VI.5. 2C. The DELETEL
command is used to delete |ocal procedures, the REPLACE
PROCEDURE conmand is used to replace an entire procedure and the
CHANGE PROCEDURE conmand is used to change a portion of an
exi sting | ocal procedure.

Run-tinme Gui delines

Some general information that may be hel pful at run-tinme is as
foll ows:

o Which Functions are run and the sequence in which they are
computed is totally up to the user. \Whether a given Function is
i ncl uded, or whether it is conputed once or several times, is
determ ned by the HCL i nput for each run of FCST. This feature
gives the user nore flexibility in how the programis used, plus
it can be used to nmake nore efficient use of conputer resources
by elimnating unnecessary conputati ons. Exanples of run-tine
i nput to FCST through HCL are shown in Section VI.5. 3B.

o0 The length of the run period is also a user option that can vary
from one Function to another, again avoi di ng unnecessary
conmput ations. For example, if only precipitation observations
for the current day have been reported since the last time MP
was run, there is no need to run MAP for nore than the | atest
day even though the FCEXEC Function m ght be run for severa
observed data days. Previous days MAP val ues are available for
FCEXEC on the PDB.

The maxi mum period that a Function can be run during a given
conmpute varies. The maxi mum val ues are:

- MAP - 10 days

- MAPX - depends on nunber of MAPX areas

- FMAP - maxi mum future days all owed on the PDB

- MAT and MAPE - nunber of observed days on the PPDB pl us
maxi mum future days all owed on the PDB

- RRS - maxi mum days all owed on the PDB

- FCEXEC - 31 days but no nore than the maxinmm
future days all owed on the PDB can be
i ncl uded

o Sone Functions can be executed for a portion of the user area
whil e others nust be run for the entire area. MAPX, MAT, RRS
MAPE and FMAP nust be run for the entire area. MAP and FCEXEC
can be run for individual Carryover G oups, Forecast G oups,
areas or Segnents.
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(0]

Use

Addi ti onal conputer resources are required when saving carryover
in the FCEXEC Function, primarily an increase in disk accesses
pl us sonme extra conputation time. Thus, it is recomended that
carryover only be saved when needed (i.e., perhaps only in the
final run of the day).

of the Processed Data Base (PDB)

The
for
seri

PDB is used to store all tinme series that are | abeled as | NPUT
any Segment. INPUT time series for Segnents include all tine
es produced by the Preprocessor Functions and all tine series

that need to be passed from one Segnent to another (e.g., the
downstream di scharge tine series fromone Segnent needs to be stored
on the PDB so it can be used as an upstreaminflow to the next
Segnent) .

Some items to be aware of when using the PDB include:

(0]

The writing of tine series to the PDB cannot be turned on or

off. All output tinme series produced by a FCST run are witten
to the PDB. The tinme series val ues generated by the current run
either replace or are added on to the values for the tine series
stored on the PDB. Thus the time series stored in the PDB

al ways reflect the nost recent FCST run.

Each time series accessed by the FCEXEC Function contains val ues
based on observed data and val ues based on future (forecast)
data. Each tinme series contains a pointer to indicate where
future data begins. The LSTCMPDY Techni que used by FCEXEC

i ndi cates where the user thinks observed data ends. Checks are
made between these two values and a warning is printed when they
differ. These warnings can be suppressed with the RWMARN

Techni que.

Many of the time series stored on the PDB are not allowed to
contain mssing data when used by the FCEXEC Function. Chapter
| . 10- DATATYPE-TS contains a table that indicates which data
types cannot contain mssing values. Wen mssing values are
encount ered by FCEXEC for any of these data types, an error is
printed, the run period is altered so as not to include nissing
data periods and other actions, such as turning off the saving
of carryover, are taken if necessary.

The PDB utility program (PRDUTIL - Section M .6.4) can be used
to list and edit tinme series. Run-tinme nodifications can be
used to change input tinme series values for a single run of the
FCEXEC Function, but permanent changes can only be made by
rerunni ng the Function that generated the tine series with
different data or by using the TSEDI T conmand in PRDUTIL. Run-
time nodifications that alter output tinme series will result in
a permanent change since the data are changed before being
witten.
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Use of Run-Tinme Modifications (MDs)

MODs give the user a neans of nmking adjustnents to the conputations
so that sinulated conditions will nore closely correspond to observed
condi ti ons.

Run-time options (HCL Techni ques) give the user control over genera
run-tinme features of the FCEXEC Function and sone limted control on
a Segnment basis (e.dg., nonuniversal Techniques can turn certain
options 'on' or 'off' on a Segnment basis). However, only the MODs
gi ve the user a neans of changi ng individual nunmbers used in the
conputations. MODs can be used to change input or output tine series
values or to alter tinme series between Operations; adjust carryover
val ues for individual Operations; input data such as snow water-
equi val ent, areal snow cover, or formof precipitation to alter

i nternal conputations; and make tenporary changes to nore variabl e
paranmeters such as the unit hydrograph and permanent changes to a few
hi ghly variabl e parameters, such as the Al correction factor in the
APl (Operati on.

The avail able MODs for the FCEXEC Functions are described in Section
VI . 5. 3C- FCEXEC- MCOD.

MODs can be misused by overadjusting quantities to make conput ed and
observed val ues match. This is anal ogous to overfitting of paraneter
val ues during nmodel calibration (so called curve-fitting). Also it
is difficult sometimes to decide what adjustnent to nmake, especially
on the rising leg of the hydrograph. However, until adequate
automati ¢ updati ng procedures are available in the OFS, it is highly
recomrended that MODs be used to keep conputed conditions in line
with the observed conditions. The blend procedures available in the
OFS are only applicable to cases when there is a relatively small
devi ati on between sinul ated and observed val ues.

Fi |l e Backup

Back-up copies of all OFS files should be naintained on a regul ar
basis so that files can be restored when systemor job failures occur
while witing to the files. Restoration of the files will be needed
nmost frequently when witing paranetric or carryover data. Abnornal
term nations while witing station or tinme series data seldomrequire
any files to be restored.

It is recoomended that all of the user's OFS files are backed up
dai ly.
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